a.
Number of papers submitted to refereed journals, but not published: 7(not including 6 in press) b.
Number of papers published in refereed journals (list attached)*: .1..Lincludes 6 in press and 3 c.
Number of books or chapters submitted, but not yet published: Q acknowledging DARPA/ONR for d.
Number of books or chapters published (list attached)*: 1 instrument purchases)
e.
Number of printed technical reports & non-refereed papers (list attached)*: IJA f.
Number of patents filed: 1 g.
Number of patents granted (list attached)*: _n__ h.
Number of invited presentations at workshops or professional society meetings: 10 i.
Number of presentations at workshops or professional society meetings: 2L j. 
d. Brief Description of Proiect
We are preparing new electroactive and conducting processable polymers, polyelectrolytes, multicomponent blends, and composites, by both chemical and electrochemical methods, with improved properties. We are studying the effect of molecular structure on electrical conductivity, optical absorption, and luminescent emission, electrochemical switching rates, polymer-ion interactions, long range order and crystallinity. Also, strategies for improving environmental and thermal stability for applications are being probed. We are developing novel families of in-situ electrochemistry-spectroscopy probes for studying ion transport during redox switching of polypyrrole. We are mapping out new strategies for binding ionic species at chemically modified electrode surfaces and we are developing and characterizing polypyrrole/platinum nanocomposite electrodes for electrocatalysis and fuel cell applications. We are continuing our work in the preparation of soluble, processable small band gap, optically transparent conducting polymers. In addition, we are maintaining our on-going collaborative efforts with General Dynamics, Rockwell International and Hoechst-Celanese. We are continuing to develop and use theoretical methodology to guide and understand the properties and syntheses of many of these highly conjugated polymers.
e. Significant Results During Last Year
The following have been achieved or elucidated:
1. A series of water soluble polyelectrolytes has been prepared by derivatization of poly(p-phenyleneterephthalamide) (Kevlar) and polybenzimidazole (Celazole) and used to prepare molecular composites with rigid rod polymers and conducting composites and fibers with polypyrrole.
2. Conducting polymer-dopant ion interactions have been used to control ion transport during electrochemical switching such that either cations or anions are the dominant mobile species, while other ionic species are strongly entrapped.
3. A broad family of symmetrically and asymmetrically substituted poly(di-2-heterocycle-2,5-disubstituted phenylenes), utilizing thiophene, furan and pyrrole as the heterocycles with alkyl and alkoxy pendant substituents on the phenylene ring, have been synthesized and used to show that isoregic polymers exhibit higher degrees of order and higher doped electrical conductivities than their aregic counterparts.
4. Polypyrrole films have been utilized as the active elements in microwave dipole antennae and shown to perform nearly as well as copper in a collaborative program with General Dynamics, Inc.
5.
Poly(5-decylisothianaphthene) has been prepared from 5-decyl-1,3-dihydroisothianaphthene and forms a dark blue-black solution which gives a "transparent" light yellowbrown solution upon doping with nitrosonium fluoborate.
6. Polypyrrole containing luminescent ions has been shown to be useful as in-situ probes of ion transport during redox switching of the polymer.
7.
Cyclic voltammetric equivalents of processing UV-vis and Raman spectroscopic data for polypyrrole has been demonstrated and this technique provides much more molecular information than could be obtained with voltammetry.
8.
The neutral-polaron-bipolaron sequence of the oxidation of polypyrrole has been shown to be sensitive to the 02 content of the ambient, with the polaron state being unstable in the presence of 02.
9.
Polypyrrole thin films containing nm-sized t' particles have been prepared and characterized using electrochemical quartz-crystal microgravimetry (EQCM).
10.
Melt-spun fibers of blends of poly(3-decylthiophene) and low density polyethylene (collaborative program with Hoechst-Celanese Research Division) show very good conductivity (FeC1 3 doped) when electron microscopy shows good homogeneity and very poor conductivity when there is obvious phase separation. The blends are also much easier to spin than pure poly(3-decylthiophene).
11. A new modification of the Extended Hfickel band structure methodology has been developed which, when combined with geometries calculated by the PRDDO method, produces very accurate calculated band gaps for a wide variety of conjugated polyheterocycles.
f. Brief Summary of Plans for Next Years Work
With completion of work on the poly(di-2-thienylphenylenes), we will examine a number of derivatized polyphenylenes for their photo-and electroluminescent properties while extending syntheses to encompass poly(di-2-pyrrolyl-2,5-disubstitutedphenylenes) which are expected to be solution processable and highly stable as doped electrically conducting polymers. Polymerpolymer and polymer-ion interactions will be examined via the ternary phase behavior of rigid rodpolyelectrolyte-solvent systems. Surface properties of electrically conducting polymer composites and blends will be examined microgravimetrically and spectroscopically and subsequently used to bind ionic and polymeric reagents at electrode surfaces. We will continue the development of
